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Of Demand this statement introduces a fundamental concept in economics: understanding how the
quantity demanded of a good responds to changes in its price. The demand equation provides a
mathematical relationship between quantity demanded (Q) and price (P), which is crucial for
analyzing market behavior. In this article, we will explore how to derive a general expression for the
price elasticity of demand from a linear demand function, using the specific example provided, and
discuss its significance in economic analysis.

Understanding the Demand Equation

The Given Demand Equation

The demand equation provided is:
Q+4P=60

This equation relates the quantity demanded (Q) to the price (P). To analyze the demand elasticity, it
is often helpful to express the demand function explicitly in terms of Q as a function of P.

Rearranging the equation:
Q=60-4P

This linear demand function indicates that as price increases, the quantity demanded decreases at a
constant rate, which is characterized by the slope.

Interpreting the Demand Function

- Intercept: When P = 0, Q = 60. This is the maximum quantity demanded at zero price.
- Slope: The coefficient of P is -4, indicating that for each unit increase in price, the quantity
demanded decreases by 4 units.

Understanding this relationship helps in calculating the price elasticity of demand, which measures
the responsiveness of quantity demanded to a change in price.

What Is Price Elasticity of Demand?



Definition
Price elasticity of demand (PED) quantifies how much the quantity demanded of a good responds to a

change in its price. It is calculated as the percentage change in quantity demanded divided by the
percentage change in price:

PED = (%AQ) / (%AP)

A high absolute value of PED indicates that demand is sensitive to price changes (elastic), while a low
value indicates inelastic demand.

Significance of Price Elasticity

- Pricing Strategies: Businesses use elasticity to set optimal prices.
- Taxation Policies: Governments consider elasticity when imposing taxes.
- Revenue Prediction: Elasticity determines how total revenue responds to price changes.

Deriving the General Expression for Price Elasticity of
Demand

Mathematical Foundation

Given a demand function Q = f(P), the point elasticity of demand at a specific point (P, Q) is
expressed as:

PED = (dQ/dP) (P/ Q)

This formula provides the elasticity at a particular point along the demand curve, considering the rate
of change of Q with respect to P.

Applying to the Linear Demand Function

For our demand function:

Q=60-4P

The derivative of Q with respect to P is:

dQ/dP = -4

Substituting into the elasticity formula:

PED = (-4) (P/Q)

Since Q = 60 - 4 P, we can rewrite the elasticity as:

PED =-4 (P /(60 - 4 P))



This is the general expression for the price elasticity of demand for the given linear demand function
at any point (P, Q).

Interpreting the Elasticity Formula

Elasticity at a Given Price and Quantity

The elasticity depends on the current price (P) and quantity demanded (Q). For any specific P, the
corresponding Q can be calculated, and then the elasticity can be determined.

Example: Suppose P = 10
-Q=160-4(10) =60-40 =20
- Elasticity:

PED =-4(10/20)=-40.5=-2

The absolute value is 2, indicating demand is elastic at P = 10.

Elasticity at Different Points

- When P is low, Q is high, leading to a particular elasticity.
- When P approaches the maximum price where demand drops to zero (P = 15), elasticity tends to
change, often becoming more elastic near the upper end of the demand curve.

Characteristics of the Demand Curve and Elasticity

Linear Demand Curves

For linear demand functions:
Q=a-bP

the price elasticity of demand varies along the curve. It is elastic at higher prices and inelastic at
lower prices.

- When P is high (and Q is low), elasticity tends to be greater than 1 in absolute value.
- When P is low (and Q is high), demand tends to be inelastic.

Implications for Business and Policy

Understanding this variation helps firms and policymakers decide:
- When to change prices for maximum revenue.
- How taxes or subsidies might influence demand.



Summary of the General Expression

The general formula for the price elasticity of demand derived from a linear demand function:
Q=a-bP

is:

Elasticity at any point (P, Q):

PED =-b (P/Q)

where:
- a = intercept (maximum quantity demanded at P=0)
- b = slope of the demand curve

This formula allows for elasticity calculations at any point along the demand curve, providing insights
into demand sensitivity.

Conclusion

Understanding how to derive and interpret the price elasticity of demand from a demand equation is
essential for both theoretical and practical economics. In our specific case, starting from the demand
equation Q + 4 P = 60, we found that the elasticity at any point can be expressed as:

PED = -4 (P/ (60 - 4 P))

This expression reveals that demand responsiveness varies along the demand curve, influencing
pricing, revenue strategies, and policy decisions. Recognizing the relationship between the slope of
the demand curve and elasticity helps businesses and governments make informed decisions to
optimize outcomes in the marketplace.

Frequently Asked Questions

What is the general form of the demand equation given as Q
+ 4P = 60?

The general form of the demand equation is Q + 4P = 60, where Q is the quantity demanded and P is
the price, indicating a linear relationship between them.

How do you express the price elasticity of demand using the
demand equation Q + 4P = 60?

The price elasticity of demand (Ed) can be expressed as Ed = (dQ/dP) (P/Q), where dQ/dP is the
derivative of quantity with respect to price, derived from the demand equation.



What is the derivative dQ/dP for the demand equation Q + 4P
= 607?

Rearranging the demand equation as Q = 60 - 4P, the derivative dQ/dP is -4.

How do you calculate the point price elasticity of demand at a
specific price and quantity?

Using the formula Ed = (dQ/dP) (P/Q), substitute dQ/dP = -4, along with the specific P and Q values
obtained from the demand equation.

What is the general expression for the price elasticity of
demand derived from Q + 4P = 60?

The general expression is Ed = -4 (P/Q), where Q = 60 - 4P; thus, Ed = -4 P/ (60 - 4P).

Is the demand equation Q + 4P = 60 elastic, inelastic, or unit
elastic at different points?

Elasticity depends on the value of P and Q; by substituting these into Ed = -4 P/ (60 - 4P), one can
determine whether demand is elastic (|Ed| > 1), inelastic (|Ed| < 1), or unit elastic (|Ed| = 1).

How does the price elasticity of demand change as price
increases in this demand equation?

As price P increases, Q decreases (since Q = 60 - 4P), and the elasticity magnitude |Ed| typically
increases, indicating demand becomes more elastic at higher prices.

What practical insights can be drawn about consumer
behavior from the demand equation Q + 4P = 60 and its
elasticity?

The linear demand indicates that demand becomes more sensitive to price changes as prices rise,
helping businesses understand how pricing strategies might impact sales volume.

Additional Resources
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Introduction

In the realm of microeconomics, understanding how the quantity demanded of a good responds to
changes in its price is fundamental. This relationship is characterized by the concept of price elasticity



of demand, a measure that captures the percentage change in quantity demanded resulting from a
one percent change in price. When examining demand functions, deriving a general expression for
price elasticity is crucial for both theoretical insights and practical applications, such as pricing
strategies, revenue optimization, and policy formulation.

This article delves into a specific demand equation, Q + 4 P = 60, and aims to find a general
expression for the price elasticity of demand. Through meticulous analysis, we will explore the

properties of this demand function, derive the elasticity formula, and interpret its significance in
economic decision-making.

Understanding the Demand Equation: Q + 4 P = 60
The demand equation provided is:
Q+4P=60

This is a linear demand function, which can be rearranged to express quantity demanded (Q) as a
function of price (P):

Q=60-4P

This form is more familiar in economic analysis, as it explicitly shows the relationship between
quantity and price.

Deriving the General Expression for Price Elasticity of Demand
What is Price Elasticity of Demand?

The price elasticity of demand (denoted as \( \varepsilon_d \)) quantifies the responsiveness of
quantity demanded to a change in price. It is mathematically defined as:

\[
\varepsilon_d = \frac{\%\ \text{change in quantity demanded} } {\%\ \text{change in price}}
\]

In calculus terms, for a demand function \( Q(P) \):

\[

\varepsilon_d = \frac{dQ}{dP} \times \frac{P}{Q}
\]

where:

-\(\frac{dQ}{dP} ) is the derivative of \( Q \) with respect to \( P ),
-\( P\) and \( Q) are the specific price and quantity at the point of interest.

This formula provides a point elasticity, which varies along the demand curve.



General Form of the Demand Function

Given a generic linear demand function:

\[
Q=a+bP
\]

where:

-\(a\) and \( b ) are constants (with \( b < 0\) for a downward-sloping demand curve),
-\( P\) is the price,
-\( Q) is the quantity demanded.

The point elasticity at any point \( (P, Q) \) is:

\[

\boxed{

\varepsilon_d(P) = \frac{dQ}{dP} \times \frac{P}{Q} = b \times \frac{P}{Q}
}

\]

This is the general expression for the price elasticity of demand for any linear demand function.

Applying the Formula to the Specific Demand Equation
Step 1: Identify \(a\) and \( b \)
From the demand equation:

\[
Q=60-4P
\]

We see:

-\(a=60\),
-\(b =-4\).

Step 2: Calculate \( \frac{dQ}{dP}\)
Since the demand function is linear:
\[

\frac{dQ}{dP} = -4

\]

Step 3: Plug into the Elasticity Formula



The point elasticity at a specific price \( P\) (and corresponding \( Q )) is:

\[
\varepsilon_d(P) = -4 \times \frac{P}{Q}
\]

But since \( Q = 60 - 4 P\), the elasticity can be expressed as:

\[

\boxed{

\varepsilon_d(P) = -4 \times \frac{P}{60 - 4 P}
}

\]

Alternatively, to write it in a more compact form:

\[

\boxed{

\varepsilon_d(P) = \frac{-4 P}{60 - 4 P}
}

\]

This is the general expression for the price elasticity of demand along the demand curve \(Q =60 -4
P\).

Interpretation of the Elasticity Expression
Elasticity at Different Price Points
The elasticity depends on the specific price \( P \). To see how responsiveness varies:

-When \( P\) is low, \( Q) is high, and typically, demand tends to be less elastic.
- When \( P\) approaches the choke price (where \( Q \to 0)), elasticity tends to become more elastic.

Example calculations:

-At\(P=10\):

\[

Q =60 - 4 \times 10 = 20,

\]

\[

\varepsilon_d(10) = \frac{-4 \times 10}{20} = -2
\]

-At\(P=15\):

\[

Q =60-4\times 15 =0,



\]

Here, elasticity becomes undefined as \( Q \to 0). This point corresponds to the maximum price
consumers are willing to pay (the choke price), where demand drops to zero.

Elasticity Significance

- The negative sign indicates the inverse relationship between price and quantity demanded (law of
demand).

- The magnitude \( |\varepsilon_d|\) indicates the degree of responsiveness:

-\( |\varepsilon_d| > 1\): demand is elastic.

-\( |\varepsilon_d| < 1\): demand is inelastic.
-\( |\varepsilon_d| = 1\): demand is unit elastic.

Critical Points and Elasticity Behavior
Elasticity at the Midpoint

The midpoint elasticity provides a practical measure of how demand reacts to a price change between
two points. For linear demand:

\[

\text{Midpoint elasticity} = \frac{\Delta Q / \text{average } Q}{\Delta P / \text{average } P}
\]

which simplifies to the same as the point elasticity formula at the midpoint.

Price Elasticity at Specific Points

Suppose the current price is\( P_0\):

\[
QO0=60-4P0
\]

then:

\[

\varepsilon_d(P_0) = -4 \times \frac{P_0}{Q 0}
\]

This allows businesses and policymakers to evaluate demand responsiveness at any specific price.

Broader Implications and Applications

Revenue and Elasticity



Understanding the elasticity formula helps in:

- Pricing strategies: Setting prices where demand is elastic or inelastic to maximize revenue.
- Taxation policies: Estimating tax incidence based on demand responsiveness.
- Market analysis: Predicting how quantity demanded adjusts with market shifts.

Limitations of the Linear Model
While the derived elasticity formula is straightforward, it has limitations:

- It assumes linearity, which may not hold at all ranges.

- Elasticity varies along the demand curve, so point elasticities are more informative than average
elasticities.

- External factors influencing demand are not considered.

Conclusion

The demand equation Q + 4 P = 60 exemplifies a linear demand scenario where the price elasticity of
demand can be explicitly derived. The general expression:

\[

\boxed{

\varepsilon_d(P) = \frac{-4 P}{60 - 4 P}
}

\]

captures how responsiveness varies with price, providing valuable insights for economic analysis and
decision-making. Recognizing the elasticity behavior at different points enables firms and
policymakers to craft informed strategies that align with consumer responsiveness, ultimately
facilitating optimal resource allocation and market efficiency.

Understanding and applying this formula is foundational for anyone involved in economic modeling,
pricing, or market analysis, reinforcing the importance of elasticity as a core concept in
microeconomics.
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